Effects of age on brain oxidative metabolism in vivo.
Non-invasive optical techniques were used to monitor the effects of increasing cerebral energy demand on metabolic capabilities and vascular reactivity in young and aged brain. Low level of electrical stimulation of the cortex, in both young (4--7 months) and aged (24--28 months) rat brain, were accompanied by transient oxidations of NADH and cytochrome oxidase (a,a3) as measured by microfluorometry and reflection spectrophotometry respectively. Stimulation sufficient to produce spreading cortical depression was accompanied by an oxidation of both NADH and cytochrome a,a3 in young brain together with an increase in local blood volume. There was either no change or a slight disoxygenation of hemoglobin. In aged brain, however, spreading depression was associated with an oxidation of NADH and a reduction of cytochrome a,a3 together with an increase in local blood volume and an oxygenation of hemoglobin. The present results indicate that the relationship between microcirculation and the terminal oxidase step of the respiratory chain is altered in aged brain when energy demand is high.